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(54) Ducted cooling equipment housing 

(57) In arrangement lor cooling equipment in a 
sealed housing 1, the equipment being enclosed in 
cowling and ducted to the interior half of the heat ex- 
changer in an enclosed air flow circuit. The exterior half 
of the heat exchanger 2 is cooled by unforced or forced 



convection 3. The air between the sealed housing and 
the ducting acts as a thermal insulator to isolate the 
equipment from the solar heating. The exterior fan 3 is 
thermostatically controlled to switch off the fan at night 
to meet environmental noise limits. 
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Description 

Technical Field 

[0001] This invention relates to arrangements for 
cooling equipment housings, and is adapted for use with 
electronic or telecommunication equipment housings 
exposed to an outdoor environment. 
[0002] Generally such equipment generates waste 
heat which must be removed to prevent overheating. 
Removing the waste heat is made more difficult be- 
cause the housing must be sealed against the external 
environment to prevent rain and dust etc. from damag- 
ing the equipment. 

Background Art 

[0003] In a known housing, the equipment is housed 
in a double skin housing. The inner shell is sealed while 
the outer shell includes convection cooling vents. A fan 
forced heat exchanger transfers heat from the sealed 
inner shell. 

[0004] One problem with this arrangement is that the 
inner and outer shells have large surfaces which are un- 
supported. The air from the fan causes these surfaces 
to reverberate. The fans themselves are another source 
of noise. The noise from such an arrangement may ex- 
ceed permissible environmental noise limits e.g. 38 dBa 
in day light/30 dBa at night. 

Disclosure of the Invention 

[0005] This specification discloses an equipment 
housing arrangement including: 

• an outer housing 1 substantially sealed to the envi- 
ronment; 

• at least one heat exchanger means 2, 21 an exterior 
section of which is outside the housing, and an in- 
terior section of which is inside the housing; 

- at least one ducted equipment assembly 11 con- 
nected to form a closed air circulation path with the 
interior section of a corresponding one of the heat 
exchange means; 

and first air impeller means to circulate air around 
the closed air circulation path; 

- the air between the outer housing and the ducted 
equipment assembly providing thermal insulation 
from the exterior environment. 

[0006] In a further embodiment, the arrangement in- 
cludes second air impeller means to force air across the 
exterior section of the heat exchanger means. 
[0007] In another embodiment the exterior section of 



the heat exchange means is housed in an exterior duct 

having input and output vents. 

[0006] In a preferred embodiment the direction of the 

output of the second air impeller is substantially trans- 
* verse to the direction of flow through the output vent. 

[0009] In a still further embodiment, an acoustic baffle 

is provided at the output vent. 

[001 0] In yet another embodiment, the fans are run at 

above normal speed to increase the cooling effect, the 
10 noise abatement means ensuring that the fan noise 

does not exceed the permitted noise levels. 

Brief Description of the Drawings 
1S [0011] 

Figure 1 is a representation of an equipment hous- 
ing embodying the invention. 

20 Figure 2 is an exploded partial view of the internal 
equipment ducting and heat exchanger. 

Figure 3 is a schematic view of equipment embody- 
ing the invention. 

25 

Figure 4 shows a second housing arrangement ac- 
cording to a further embodiment of the in- 
vention. 

30 Best Mode of Carrying out the invention 

[001 2] The invention will be described with reference 
to the accompanying drawings. Figure 1 is an external 
view of a sealed housing 1. The housing has a sealed 

& door (not shown) to provide access to the equipment A 
pair of exterior heat exchanger elements 2 are affixed 
to a wall of the housing 1 . The heat exchangers include 
cooling fins or ribs 4. Optionally the fins are enclosed by 
a cowling arrangement. A fan 3 may also be provided 

40 to blow air through the cowling to remove heat from the 
fins. 

[001 3] Figure 2 shows a partly exploded view of a plu- 
rality of equipment racks enclosed in cowlings to form a 
column of ducted equipment racks 11 through which air 

45 can be circulated by Fans 1 2. 

[001 4] Extensions 1 3 and 1 4 of the equipment ducting 
are arranged to interface with an interior heat exchanger 
element 21 having a plurality of fins or ribs 25 enclosed 
in ducting 22 and having openings 23 and 24 to interface 

50 with the ducting extensions 1 3 and 1 4 respectively. The 
equipment in each equipment rack may include a plu- 
rality of circuit boards arranged in spaced apart parallel 
vertical planes. 

[0015] Thus the air from the fans can pass over the 
55 surface of the circuit boards to remove heat from the 
circuit boards. The heated air then passes through ex- 
tension 13 to interior heat exchanger 21 via vent 23 
where the heat is transferred to the Fins 25. The air is 



2S 



2 



3 



BP 1 061 788 A2 



4 



then circulated back to the intake of the Fans 12 via 
opening 24 and extension 14. 
[0016] The interior heat exchanger element 21 is 
aligned with a corresponding exterior heat exchanger 
element 2 shown in Figure 1. Thus the heat from Fins 
25 of the interior heat exchanger is transferred to the 
fins 4 of the exterior heat exchanger 4 by conduction 
through the walls of the housing 1 . 
[0017] The fins 4 may be cooled by natural connec- 
tion. In a preferred embodiment, the fins 4 are enclosed 
in a cowling 6, and cooled by Fan 3. 
[0018] Preferably, an acoustic baffle 10, Figure 3 is 
fitted to the output vent 7 of the exterior heat exchanger. 
[0019] The directbn of the output 8 from the fan 3 is 
preferably directed transverse to the output 9 from vent 
7 to reduce the noise radiated in the direction 9. 
[0020] As shown in figure 3, the thermostat 30 located 
in the equipment housing, preferably in the equipment 
ducting, is used to switch off the exterior fan 3 when the 
equipment temperature is below a predetermined 
threshold. This condition will generally prevail at night- 
time as the solar heating load of about 1200w/m2 is re- 
moved (-1600 w total). The equipment is each column 
may, for example, generate 300 w, so the demands on 
the system are lessened, and unforced convection may 
be adequate to cool the exterior part of the heat ex- 
changer. With the exterior fan turned off, the equipment 
can satisfy the stricter nighttime noise limit. 
[0021] Because the equipment cowling has a much 
smaller unsupported span than the inner shell of the pri- 
or art, there is less secondary noise generated by rever- 
beration. 

[0022] Another advantage of the present invention is 
that the air between the outer housing and the equip- 
ment cowling is static because the outer housing is not 
vented. This static air forms a thermal insulator to par- 
tially isolate the equipment from the solar heating effect. 
[0023] In a preferred embodiment, shown in figure 4, 
the roof of the cabinet serves as the top of the equipment 
ducting. The air blown over the equipment Is then blown 
against the roof of the cabinet. This air is at the highest 
temperature as it has just been blown over the equip- 
ment. To reduce the solar heating load on the roof of the 
cabinet, the roof is designed as a double layer with an 
air cavity between the upper and lower levels. The cavity 
is vented to the atmosphere. 
[0024] To improve the cooling efficiency, the air from 
the external heat exchanger section is ducted into the 
roof cavity. Effectively, the inner roof layer becomes a 
part of the heat exchanger. 

[0025] In Figure 4, the top of the equipment ducting is 
formed by part of the inner roof layer indicated at 43. 
The outer heat exchanger ducting is connected to the 
outer roof layer instead of being vented to the atmos- 
phere. This makes the cavity between the inner and out- 
er roof layers effectively part of the outer heat exchanger 
cooling air path 41 . Thus fan 3 forces air over the exter- 
nal heat exchanger fins and this air is then forced into 



the roof cavity and vented through venting slots 44. One 
or more transverse baffles 45 may depend from the out- 
er layer into the cavity to cause the flow to be biased 
towards the inner layer. 

$ [0026] Preferably the fans 12, 13 are placed above 
the equipment racks so their output is directed against 
the region 40 of the inner roof layer. Thus the hottest air 
as blown against the roof. The turbulence created by the 
forced air discharge against region 43 may facilitate the 

10 transfer of heat from the air to the inner layer in the inner 
heat exchange air flow circuit 42. 
[0027] The outer heat exchange air flow path 41 ex- 
tracts heat from the outer exchanger fins so the hottest 
air leaves the top of the exchanger fins and then passes 

15 over the region 43. 



Claims 

20 1. An equipment housing arrangement including: 

- an outer housing 1 substantially sealed to the 
environment; 

25 - at least one heat exchange means 2, 21 an ex- 
terior section of which is outside the housing, 
and an interior section of which is inside the 
housing; 

30 - at least one ducted equipment assembly 11 
connected to form a closed air circulation path 
with the interior section of a corresponding one 
of the heat exchange means; 

35 - and first air impeller means to circulate air 
around the closed air circulation path; 

2. An arrangement as claimed in claim 1 , wherein the 
air between the outer housing and the ducted equip- 

40 ment assembly providing thermal insulation from 
the exterior environment. 

3. An arrangement as claimed in claim 1 , wherein the 
housing includes a cavity roof formed by an inner 

45 layer and an outer layer. 

4. An arrangement as claimed in claim 3 wherein the 
exterior selection of the heat exchanger is housed 
in ducting and the ducting opens into the roof cavity. 

so 

6. An arrangement as claimed in claim 4, wherein the 
inner air is discharged against a section of the inner 
roof layer by the first air impeller means. 

55 6. An arrangement as claimed in any one of claims 3 
to 5 including one or more baffles depending from 
the outer layer. 
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7. An arrangement as claimed in any one of claims 1 
to 4 including second air impeller means to force air 
across the exterior section of the heat exchange 
means. 

8. An arrangement as claimed in any one of claims 1 
to 3, wherein the exterior section of the heat ex- 
change means is housed in an exterior duct having 
input and output vents. 

9. An arrangement as claimed in claim 8, wherein the 
output of the second air impeller means is substan- 
tially transverse to the direction of flow through the 
output vent. 

10. An arrangement as claimed in claim 8 or claim 9 
including an acoustic baffle across the output vent. 

11. An arrangement as claimed in any one of claims 1 

to 10, wherein the fans are run at above rating 20 
speed to increase air flow, the noise reduction 
measures ensuring the noise remains within limits. 

12. An arrangement as claimed in claim 5 or any one 

of claims 3 to 6 as appended to claim 2, including 25 
temperature sensing means to measure the tem- 
perature of the equipment and switch off the second 
air impeller means when the temperature falls be- 
low a predetermined threshold. 
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13. An equipment housing arrangement substantially 
as herein described with reference to the accompa- 
nying drawings. 
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